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THE DISTRIBUTION OF THE NEW ENGLAND LOCUSTS.

BY ALBERT P. MORSE, WELLESLEY, MASS.

{Anupal address of the retiring president of the Cambridge Entomological Club, January 13, 1899.]

The Acridiidae, short-horned grass-
hoppers or true locusts, are a family of
insects of especial value for the study of
geographical distribution, ‘¢life zones,”
and kindred topics,— probably more
valuable than any other group of insects,
and perhaps as important as the birds:
they are, in consequence, deserving of
more attention from biological surveys
than they have yet received.

The reasons for ascribing to them
so great value in counection with this
subject are as follows:— They are
terrestrial (as distinguished from aqua-
tic) in all stages of their existence. They
are almost universally distributed —
with the exception of dense forests —
from desert to jungle. from sea-side to
mountain-top, from the arctic zone to
the equator. They are conspicuous in
size and habits—- being from one-half
inch to four inches in length, one inch
to nine inches in expanse, diurnal,
active and alert, flying or leaping freely
when approached, often adorned with
striking colors or producing loud sounds
either in flight or at rest. They are
voracious, their food being general in

character rather than special, a question
of quantity rather than quality. They
are numerous in individuals, whether
local or widespread occurring in suffi-
cient numbers to make it possible with
reasonable effort to procure series suffi-
ciently large to permit of critical study.
They require a relatively small amount
of care and delicacy of handling, mak-
ing it possible to devote a proportion-
ally large amount of time during field-
work to the securing of material rather
thaun to its preparation.  Finally, while
the majority are winged and active in
habit they are, with few exceptions,
relatively stationary during life, for not
only is the range of individuals com-
paratively restricted but the same is true
also of the range of a species in a given
locality, which seems to be dependent
less upon the presence or absence of
particular food-plaats than upon physi-
cal conditions often of extremely local
character, such as the quality of the
soil, exposure, drainage, humidity, etc.
So true is this last statement that in a
region where the locust fauna is fairly
well-known, e. ., New England, given
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a field of any particular character it is
possible to predict with a high degree
of certainty what species of locusts will
be found therein.

This susceptibility to local physical
conditions is a very important attribute
Most
cultivated crops and many wild plants
are equally susceptible to the same con-
ditions, —a fact especially noticeable
in parts of California where exposure
to sea-wind or direct sun-rays produces
a marked difference in the amount and
character of the vegetation on contiguous
hill-slopes, and also in parts of New
England, where fields a few acres in

of the group in this connection.

extent are seldom homogeneous in char-
acter.

Now the successful
crops by the individual agrienlturist is
dependent on the factor here involved:
a close adaptation of a particular species
or variety to its environment,— the en-
vironment being constituted by condi-
tions, as has been said, often extremely
For

close study of the

local in character. this reason it
seems probable that
of this
would prove of exceptional value in
delimiting the smaller details of life
zones, especially in the more valuable
narrow extensions of such areas, whose
importance has been indicated by Dr.
Merriam.

[t is perhaps worth while to point
out in this connection that species be-

distribution group of animals

longing to a southern zone and adapted
to a sandy soil may find their northern
limit considerably higher up, both lati-
tadinally and vertically, than other spe-
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cies equally characteristic of the same
zone but restricted to a damp and heavy
soil. More rarely the reverse arrange-
ment would occur.  Consequently, that
the final limit of a given zone would
vary according to the species selected
to delimit it and the adaptation of these
species to the physical conditions of the
locality in question.

So much by way of preface and in
regard to details. It remains to be seen
whether the distribution of the group is
of value in determining the broader
features of life zones. For this purpose
let us turn our attention to a district
sufficiently well-known to allow a com-
parison to be made. Such a district
we have in New England, whose locust-
fauna, with the exception of northern
and eastern western Ver-
mont, is as well known as that of any
part of the Union of equal extent and
whose faunal areas also have -been the
subject of study. While it is true that
a great deal remains to be done in
working out the details there is sufhi-
cient available to enable a close ap-
proximation to the truth to be secured.

Geographically considered the locusts
of New England fall into three groups:
— 1st, species believed to be distributed
over practically the entire district; 2nd,
species known to be distributed over but
a partof the district; 3rd, species whose
distribution — either from local char-
acter or positive rarity—is insufficiently
known. Of these groups the first is of
interest in showing the relation of New
England to the rest of the country ; the
third may be ignored for the present;

Maine and
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to the second we must look for the divi-
sion of the district into faunal aveas. If
we include Long Island as a part of
New England, which we may reason-
ably do, we have actual record of 48
species from this district.  OF these 19
belong to the first group, 3 to the third,
and 26 to the second.

The second group — those distributed
over but a part of New England — falls
naturally into two divisions, a boreal

d an austial.
of several species of boreal character,

The former, consisting
extends from the north over varying
portions of the district ; the latter, :us-
tral in character, extends similarly from
the south over vary These
two divisions overlap each other widely,

rying portions.,

a consequence due in part to the general
north and south trend of the more im-
portant physical features,— mountain
chains, river valleys and sea-coast,—-
with its consequent eflect on temper-
atures, but chiefly to other causes, par-
ticularly that of specific adaptability, as
will be shown.

The northern division contains six
The first of these, Fodisma
s of a truly boreal and sub-

species.
glaciali
alpine character, and is found more or

less commonly in the vicinity of tree-
line on the higher mountains of New
England (Ktaadn, t, White Mts., 8.
Ascutney, 15, Greylock, 26, 3000 to
4500 ft.) and at a lower level in north-
ern Maine ( Jackman, 2).

Closely related to it in distribution
and associated with it in several of the
same stations is Melanoplus mancus,
which seems, however, to be able to
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This
species has been found on Mt. Desert
Id., 4, the White Mts.,
Mt.. 15, and occurs, 1)1‘(>hztbl_\’ in an

withstand a higher temperature.

1, Ascutney
outlying U)Lmy. as far south as southern
Counecticut, 34. This southward ex-
tension of its range is probably due to
the influence of the ice-age.

These two species are apterous or
sub-apterous and in consequence of their
boreal character, are markedly discon-
tinuous in distribution, except, possibly,
in the extreme north.  The remaining
four are winged, in consequence are
able to range more widely and occur,
in the adult stage at least, on the alpine
summits of the White Mts. as well as at
lower levels.

Two of them prefer moist situations
and apparently bave wuch the same
distribution.  These are JMlecostethus
gracilis (Norway, Me., 6, White Mts.,
S, and Jaflvey, 11, N. H., northern
Vermont, 12, 13. Grevlock Mt., 26,
Mauss.) Melanoplus  extremus
(ITudson, 3, and Norway, 6, Me.,
White Mts., 8, Jackson, 9, and No.
Conway, 10, N. H., Ascatney Mt., 15,
Woodstock, t4, and northern Vermont,
12, 13, Mt. Greylock, 26, and Winch-
Mass).  The first of these
is met by its congener. Zzneatus, which
takes its place in southern New Eng-
land.

and

endon, 22,

The remaining two boreal species
extend even further to the south, reach-
These are
Circotettix verruculatus and Camnnla
pellucida. The tormer frequents rocky
ground and is met (or ()\‘erluppe(l,) at
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Canaan, Ct., 38, by
saxalile, a species having precisely

Spharagemon

similar habits which covers the south-
ern part of New Englund.  C.verrucu-
latus oceurs at Palmer, 24. Mass., and
is recorded from Cambridge, 17, but
seems not to be found there now, while
plentiful.  C. pellucida
reaches So. Kent, 39, in western and
Thompson, 33. in northeastern Con-
necticut on high hills, outposts of the

saxatile is

highlands of western and central Mas-
sachusetts.

So much for boreal species.  Passing
to the austral we find a group of three,
Tryxalis brevicornis, Clinocephalus
elegans, Orphula olivacea, oceurring
in swamps and salt-marshes in the
vicinity of New York (Ravenswood,
L. I., 42, Stamford, 4o, and Greenwich,
41, Ct.) but perhaps extending further
to the northeast. A fourth, Sclkisto-
cerca americana, is found not infre-
quently about New York, and has been
taken Boston.
insect of exceptionally

once near This s,
however, an
powerful flight and strong migratory
tendency and is entirely adventitious in
New England.

The remaining species inhabit a
much larger portion of the district.
Schistocerca alutacea is common in
swamps in southern Counecticut and
Mela-
noplus scudder! is found in western
(So. Kent, 39), southern (New Ilaven
37), and southeastern (Decp River,
3 1) Connecticut, and is reported from

reaches Martha’s Vineyard. 30.

*The reporied occurrence of this species in Brunswick.
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Dichromor-
phaviridis is common in all quarters
of Connecticut, 33, 36, 35S, 40, and at
Ambherst, 23, Mass., and is reported
from New Ilampshire which it probably
reaches in the Connecticut valley. It
is found at Wickford, 31, R. I., and
probably throughout most of the State
but is absent from the vicinity of
Wellesley, zo, and Boston, 16. Par-
oxya floridarna, common in southern
Connecticut, reaches Boston,

Springfield, Mass., 25.%

18, and
Czlml)ri(lge, 17, Seirtetica marmorata
is found in southern Connecticut, 306,
on Martha’s Vineyard, 30, and at
Provincetown, 29, Mass.  Sckistocerca
northeastern
Connecticut, 33, at Provincetown, 29,
Dedham, 28, and Wellesley, 20, Mass.
Orphula maculipennis, also common
in northeastern Connecticut, is found
along the coast at least as far as Lynn,
21, Mass., but for some reason is practi-
cally absent from the vicinity of Wel-
lesley, 20.  Paratettix cucullatus
occurs 1 extreme northwestern, 38‘

rubiginosa is found in

southern, 37, and northeastern, 33,
Connecticut and  has been reported
from the vicinity of Boston. Arphia

xanthoptera, Spharagemon saxatile,
and Sph. collare scudderi cover much
or all of Connecticut, a large part of
central Massachusetts, are common
about Boston, and probably extend
considerably farther to the north and

east, probubly reaching southwestern

Me. (Scudder, Rev. Melanopli, p. 2141 is erroneous, the
specimen proving to be another species — Melanoplus
dawsoni, not previously known to occur in New England.
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Maine.  Pscudopomala brachyptera,
Mecostothus Melarnoplus
minor, and Orphula acqualis extend

liueatus,

even farther north, in most cases at
least to Woodstock, 14, Vt., Jafirey,
and No. o, N. H.,
Fryeburg, 5. and Norway, 6, Me. The

sole remaining species is noteworthy

i, Conway,

as

illustrating in a high degree the peculiar
susceptibility of many of the group to
physiographical conditions, and its dis-
tribution may rightly be said to be
almost as much  physiographieal as
climatal. Thisis Zrimerotropis mari-
tima. the locust,
restricted to the sundy sea-beaches of
the coast from York. 7, Me., southward.
The only exception known to me is
that of a small colony at North Haven,
36, Ct., on the sandy plains of the old
sea-floor, now a few miles inland but
only a few feet above tidewater.
Examining evidence
given above in connection with the
faunal and elimatal map of New Eng-
land in Scudder’s Butterflies of the
Northeastern States we find a remark-
distribution of

seu-side which s

the positive

able conformity in the
the locusts with the courses of the mean
annual isotherms, a conformity most
striking in the western, more inland,
part of their courses. Compare, for
instance, the southward extension into
Massachusetts of the ranges of decoste-
thus gracilisand Melanoplus extremus
with the line of 447, of Circotettix
verruculatus and Camurla pellucida
into Connecticut with the line of 46" ;
the northward range of Jlecostethus
Melanoplus and

lineatus, minor,

PSYCHE.

319

Orphula aequalis to that of 42°, of
Dichromorpha viridis to the western
part of 46°, of Jelanoplus scudderi 1o
the western part ot 487,

The distribution of the locusts is dis-
the
winter
means ; perhaps a little closer with them,

tinctly closer in agreement with

annual means than with the
on the whole, than with the faunal zones
drawn of the
butterflics. I greatly vegret to have
been unable to

from the distribution

compare it with the
based
on the laws given by Dr. Merriam,
viz.— that

governed by the sum of positive tem-

summer means or with lines

northward distribution is
peratures for the entire season of growth
and reproduction, and the southward
distribution by the mean temperature of
a brief period during the hottest part
of the year.

Of course discrepancies occur. These
are probably due, in part, to insuffi-
cient data, but may be due to other
agencies, such as, e. g.. some unknown
factor, or the the
annual mean temperatures and the fac-

difference between

tors stated above or to the possible con-
flict of these two factors between them-
selves, resulting in unconformable lim-
its of two adjoining zones, distinguished
by the overlapping or absence of char-
acteristic species in certain sections.
As nearly as we ean judge, however,
from the data at hand, these limits ave
conformable in the case of the New
England locusts except in eastern Mas
sachusetts, where, also, the pl'incipzlf

discrepancy with the isotherms is found,
consisting in the absence from the



320

neighborhood of Boston and Wellesley,
at least, of the austral species .Melano-
Plus scudderi Dickromorpha
viridis, and the boreal species Circo-
tettix wverruculatus
pellucida. *
Notwithstanding

and

and  Camnula
discrepancies, to
whatever agency due, it is clear that
the distribution of locusts in New Eng-
land is primarily and distinctly climatal
in character, although strongly influ-
enced by physiography and its attend-
ant conditions.

The division of
faunal zones is apparently less distinct,
but we may confidently recognize
three, — first, a boreal or Canadian,
closely following the restricted limits
of that zone as laid down on Scudder’
map, but even a little more restricted.t

This zone is characterised by the
absence of the austral species and the

the district into

*This is particularly interesting from the fact that both
of the austral species are nearly or quite flightless,—
scudderi entirely so, wiridis except for a long-winged
form of small numerical percentage,—and are usually
plentiful io localities where they occur. Possibly they
are to be regarded as recent invaders which have not yet
reached their nltimate extension in New England. Of
interest in this convection is the fact that while @iridis at
least is common in Rhode 1sland, hoth species are absent
from Block Id 32, and Martha's Vineyard, 3o, where
other flightless species are found (on the former: Nomo-
tettix cristatus; on the latter: Nom. cristatus, Psendopo-
mala tera, Chlocaltis consp , Mels lus fascia-
tus), all of them having a much more extensive northward
range. Both scudderi and wiridis, 1 am informed, are
found on Long Id., a fact probably due to its proximity
to shore. Otherwise, the island-fanna essentially agrees,
so far as known, with that of the adjacent mainland, but
it has been very little studied.

‘1 ft is possible that the passing of the winter in the
egg stage in the ground may permit of a more general
northward range of austral species among locusts than in
some other groups.
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presence of the boreal, of which Fo-
disma glacialis is the most character-
istic.  Its
marked in the White Mt. region in the

limits are most sharply

vicinity of No. Conway. It covers
the tops of the higher mountains in
Massachusetts, Vermont, New Hamp-
shire and Maine, a part of northern
Vermont and New Hampshire, and
the larger portion of northern Maine.
Second, an austral, upper austral, or
Carolinian zone, characterized by the
absence of typically boreal species and
the presence of distinctly : ustral ones.
This covers a large part of Connecti-
cut, reaches Massachusetts in the Con-
necticut valley., and extends also into
the southeastern part of that State.
Third, a transition or Alleghanian
zone covering the territory not included
by the other two and characterized by
the overlapping of boreal and austral
The line of demarcation be-
tween the transition and austral zones

species.

is most distinct in Connecticut, closely
tfollowing the isotherm of 4S°; it is less
distinct in Massachusetts though prob-
ably all of the area southeast of this
line in that state should be included in
the Carolinian zone. *

*Io support of this view there may he adduced the
absence from the country arcund Wellesley and Boston
of the two boreal species C. verructlatus and C. pellucida,
which have the greatest southward raoge, aod the preseuce
of the austral species Paroxya floridana, Hesperoteltix
brevipennis, Orphula maculipennis avd Schistocerca rubi-
ginosa. Here also the sassafras, chestnut, hickory nuts,
and hazel nuts are plentiful, even the tnpelo is common,
and peaches, while not fully reliable, are in certaio places,
under carelul managemedt, ao important crop. In view
of these facts it wounld seem that this section shonld be
regarded as an extension of the upper austral, carrying a
dilute Carolinian fanna.
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This arca, however, is a broad one
of complex topography and has been but
little studied except near Boston and
Wellesley and on parts of Cape Cod.

While the larger part of the area of
New Englund thus lies in the transi-
tion zone, the locusts inhabiting it are
very largely austral in character.

Turning to the extra-limital distii-
bution of the New England species we
find strong conformation of the con-
clusions drawn from their intra-limital
distribution, the two being closely pur-
allel in character, each species haviug,
with rare exception, the same zonal
range extra-limitally as intra-limitally.

This isothermal or zonal distribution
is very striking in a tabular arrangement
where we find that by far the larger
number of the species are distributed
more or less widely over the upper aus-
tral and transition zones, chiefly in their
eastern—Carolinian and Alleghanian—
areas, a fact that would seem to indicate
that the transition is essentially a part
of the upper austral. A small number
three zones -—the two
above-mentioned and either the boreal

extend into
or the lower austral, and a few cases
occur of presence in four and of restric-
tion to one,

Owing to the lack in many cases of
enough, and of sufliciently accurate and
definite, data it is impossible to speak
otherwise than in very general terms,
nor wonld time and space permit a dis-
cussion of details. Anund while it is true
that the family has been studied and
collected most in the transition and up-
per austral zones and that we have
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relatively few data from the boreal and
lower austral zones it is believed that

subsequent study will tend to confirm
rather than disprove the statements
made above.

The distribution of a few species is
Nela-
noplus atlanis has a remiarkably wide
vange, from Nova Scotia to Beaufort,
N. C., Winnipeg, Alberta. and Wash-
ington to Orizaba, Mex. ; J/e/. fusa’a-
fus ranges from

of more than ordinary intercst.

Labrador and New-
foundland to New Jer:
Missouri, Alberta and Washiugton to
Colorado;  Paroxya poridana from
Boston, Mass., and Michigan to the
Gulf of Mexico; Orphula olivacea from
Stamford, Ct., and the Bermuda [ds. to
Darien and Venezuela ; Ziyxalis breve:

Michigan to

-
cornis from Long Island to Hondnras,
Lesperotct-
tix brevipennis has been found at Wal-
pole and Wellesley, Mass., in New Jer-
sey and Georgia, while of its numerous

St Domingo and Brazil.

COl\genel'S nonc al)l)l'UilCh nearer thﬂll
the Great Plains.  Zrimerotropis mari-
tima is found aloug the Atlantic coast
from Maine to Florida and ocenrs in a
slightly differing form on the shore of
several of the Great Lalkes, a fact ex-
plained by and tending to confirm the
theory of the previous existence of a
southern connection— by way of the
Mohawk and Hudson valleys — of the
Great Lake basin with the Atlantic sea-
board in the vicinity of New York City,
2 connection believed to have been open
during the close of the glacial period.

Brief mention only may be made of

the seasonal distribution. As stated



elsewhere (Psyche, viii, 164), the great
majority of species pass the swinter in
the egg stage, hatch in the spring, and
attain maturity in summer or early fall,
being, in consequence, most numerous
in the adult stage in"August and Sep-
tember.
Tryxalinae and Acridiinae and most of
the Oedipodinae. Of the latter, how-
ever, three species (Arphia sulphurea,
Chortophaga viridifasciata, Hippis-
cus tuberculatus) hatch in midsummer,

This is the case with all of the

pass the winter as nymphs, and reach
maturity in April or May, flying until
midsummer or rarely until September;
these are all hardy species aud reach a
high latitude. The Tettiginae form a
marked exception to the other groups
in passing the winter as adults, being
most numerous in September, October,
April and May, and rare in midsummer;
most of these, also, extend throughout
the district. Immediately on the coast
development is delayed from three to
ten days in spring and the season is
considerably prolonged in the fall.

The study of distribution would be
greatly aided by the publication of local
lists giving exact locality and date of
capture, with such biological notes in
reference to environment as careful
and continued observation will secure.
Very much might be done by local col-
lectors in this way and it is to be hoped
that more attention will be paid this
The
effective method of adding to our know-
ledge of the subject would be by making
a series of transections of the isotherms
at the proper season over portions of

group than heretofore. most
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By this
means an experienced collector could

the district to be investigated.

secure 2 large amount of valuable data
with a minimum of effort.

Some of the problems that should be
mind in connection with
future observations are: the extent to
which
general, is influenced by other factors
than climate or temperature, such as
food-plants, the necessity of a particular
kind of soil or
oviposition or as nidus for the eggs

borne in

distribution, either local or

other snbstance for
(rotten wood, pithy stems, etc.) ; the
relative abundance locally of winged
and wingless species; the relative
abundance and width of range from
year to year of each species, to deter-
mine whether
decrease in numbers and extent of
habitat, to supplant others or be sup-
planted, — particularly, in New Eng-
land, to determine whether M. scuddcri
and D. viridis are or not extending
their range. etc.

To sum up:—Locust distribution is
primarily and very distinctly climatal
in character, habitats varying specific-
ally in range but closely paralleling
the isotherms. In its details it is influ-
enced to a very degree by
physiography and its attendant condi-
tions, such as character of the soil,
humidity, etc.
it is eminently characteristic of life
zones and regions, agreeing well with
those drawn from study of the verte-
brates.* It is in many cases dependent

it tends to inerease or

high

In its broader features

*This is noticeable in even a cursory glance at tle
cosmopolitan distribution of the family.
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on and confirmatory of
For these reasons and those
noted at the beginning,
dis

geologieal
changes.
viz. — wide
ribution, terrestrial and conspicuous
habits, numerical abundance, size, etc.

— the family and its distribution is of
high importance in a study of life zones
in their relation to agriculture and of
faunal regionsin their relation to general
science.

In conclusion, while the evidence
here presented is drawn largely from
personal experience, I wish to acknowl-
edge my indebtedness also to Messys.
Scudder, IHenshaw, Beutenmiiller,
MeNeill, Harvey, and others thirough
data furnished by their publications,
collections, or notes of various kinds.
Owing to the total lack of data from

POSTSCRIPT ON PERDITA.

I have now before me mounted heads of
P. semicrocea, which is the nearest to Smith’s
typical species I have seen, and of 2. zes-
besinae which is a typical Cockerellia.  The
actual palpal differences are as follows:—
Labial palpi with the first
joint about or hardly as long as the other
three together; second longer than third or

L. semicrocea.

fourth, which are about equal to oune another.
Maxillary palpi with the last three joints
about equal to one another, and longer than
first three.

P. verbes Labial palpi with the first
joint about or over twice as long as the other
three together; the other three sunbequal,
but the third the shortest. Maxillary palpi
with the first joint longest, the others about
equal to one another, except that the second
is shortest.
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broad portions of the district it is mani-
festly impossible to draw definite boun-
daries at present for the faunal areas
of locust-distribution, and T am under
great obligations to Mr. Scudder for
permission (o from  his
faunal and climatal map those portions

reproduce

and features most desirable for exami-
nation in this conneetion. The termi-
nology used, in a few cases now nced-
ing revision, is, for convenience, the
same as that in my ** Notes on New
England  Acridiidae” (Psyche, Oct.
1894 to Dec. 1898), which

fuller details — seasonal, physiographi-

contain

cal, and geographical —of the distri-
bution of each species in New England
than can be given in the limits of this
sketch.

T must admit that there is more difference
than I had supposed.

T.D. A. Cockerell.
Mesilla Park, Nov. 7.
RECENT LITERATURE.

TurREE entomological works of a more or
less popular character have been
recently and demand briet notice.

The readers of PsycuEe are well acquainted
with the careful observations of the habits
of insects made by Mr. and Mrs. Peckham of
Milwaukee. The State of Wisconsin has
now published a volume by them on the
instincts and habits of the solitary wasps.
It is replete with intevest and merits unquali-
fied praise. The care, patience and assiduity
of theauthors in tollowing the study of their
little iriends to the minutest details of their
daily life and by night as well as by day, has

issued




